We report on a revolutionary laser architecture that makes possible for the first time to accelerate particles to very high energy(GeV) at high repetition rate(kHz) with good efficiency. Based on massively parallel coherent fiber amplifiers the technique (CAN Coherent Amplification Network architecture) has the potential to produce simultaneously, petawatt peak power with megawatt average power with >30% efficiency. CAN transitions Optics from the eV to the GeV regime and beyond and could be the gateway to grand scientific and societal applications notably, particle collider, Higgs factory, nuclear transmutation, nuclear pharmacology, free-electron laser and more.
